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MMOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHAa 00ECIeYMBaET U3yUYCHUE IPYTUX JUCHUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHUTApPHOTO IIMKIIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOJIOJDKEHUST 00pa30BaHUs M B MIOBCETHEBHOM kM3HU. Pa3BuTre y o0ydarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKICHUU U CYIIHOCTH allreOpandyecKux
abcTpakiuii, cnocode OTpakeHUss MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B TIPUPOJIC W OOIIECTBE, POJM MATEMATHYCCKOTO MOJICIUPOBAHKS B HAyYHOM
MO3HAHUU M B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KayeCTB MBIIUICHUS, HEOOXOAUMBIX JJIA aJanTallid B COBPEMEHHOM HHU(PPOBOM
obmectBe. M3ydyenme anreOpbl oOecrieuymBaeT pa3BUTHE YMEHUS HaOIIOIATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHUS ¥ BBIBOJIFI,
dbopmynupoBath yTBepxkaeHUs. OCBOEHUE Kypca alreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalOIUXCsA: OHU MCIHOJB3YIOT JACAYKTUBHBIC U
WHYKTUBHBIE PAcCYKJeHUs, 0000IIeHIEe U KOHKPETU3AINI0, a0CTparupoBaHue U
aHanoruto. OOyueHue  anrebpe  mpeanoyiaraeT  3HAYUTENbHBIA  O0BEM
CaMOCTOSATEILHON JCSATCIIBHOCTH OOYYalomUXCs, TO03TOMY CaMOCTOSATEILHOEC
pEIICHHE 3a1a4 SABJISICTCS peaTn3alnuei IesaTeIbHOCTHOTO MPUHITUAIIA 00YUICHUSI.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay 11 OCHOBHOTO OOIIIETO
o0pa30oBaHHs OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOIUYECKUE JTUHUU:
«Hucima ® BBIUYKACIACHUSN», «ANTCOpAaWYECKHE BBIPAKCHUSN», «YPaBHCHHS W
HepaBeHCTBa», «Dynkium». Kaxnas U3 3TUX coaepKaTeabHO-METOIUYECKUX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUU TPEX JIET U3yUCHUS Kypca, B3aUMOJIEHCTBYS C
IPYTUMHU €ro JuHusSMHA. B Xxome wm3ydeHus y4eOHOro Kypca o0Oydaronumcs
MPUXOIUTCS JOTHYECKU PACCYKNIaTh, UCIOIb30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B cBsi3u ¢ 3TMUM B mporpammy ydeOHOro Kypca «Airedpa» BKIIOYECHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, IPEJACTaBICHHBIE BO BCEX OCHOBHBIX pa3jeinax
MaTeMaTUYeCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYarOIIUMUCS
OCHOB  yHUBEPCAJIBHOTO MareMmarudeckoro s3bika. ConaepkaTeNbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOro Kypca «Airedpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHUM «YuCIa W BBIYUCICHHS» CIYXKUT OCHOBOM A
JTaNbHEHIIET0 M3yYCHHUs] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIHUXCS
JIOTUYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aITOPUTMAMHU, a
TaK)Ke MPUOOPETEHHIO MPAKTHUECKUX HABBIKOB, HEOOXOUMBIX JIJIsi TIOBCEITHEBHOM
KU3HU. PazBUTHE MOHATHS O YMCIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
CBS3aHO C palMOHAIBHBIMM M HUPPAlMOHANBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



NPEICTaBICHU O IEHCTBUTEILHOM YHCIIe. 3aBepIIeHNEe OCBOSHUS YHUCIOBOM JTMHUN
OTHECEHO K CpeHeMY 001IeMy 00pa30BaHHUIO.

ConeprxkaHue AByX anredpandeckux JUHUN — « AJIreOpanyecKkre BhIpaKeHUs
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTeMaTHYECKOTO amnmapara, HEOOXOIMMOIo ISl pemieHHs 3ajad MaTeMaTHKH,
CMEKHBIX PEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOuiero oOpa3zoBaHMsl y4eOHbIH MaTepHall TPYIIIUPYETCs] BOKPYT pallMOHATbHBIX
BBIp@XEHUIH. Anredpa JAEMOHCTPUPYET 3HAYCHHE MATEMATHKH KakK S3bIKa s
IOCTPOCHUS MaTeMaTHYEeCKHX MOJEeJeil, ONMucaHusi NPOLECCOB U  SBJICHUMN
peanbHOro Mupa. B 3amaun oOydyeHus anreOpe BXOAIT TakxKe JlajbHEHIIIee pa3BUTHE
AITOPUTMHUYECKOTO MBINIJICHHsSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOCHHS Kypca
uHQOpPMAaTUKHA, W  OBJAJCHHUE HABBIKAMU  JCAYKTUBHBIX  PACCYXICHUM.
[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Coneprkanne QyHKIIMOHATHHO-TpAQUISCKON JIMHUU HAIIEJICHO Ha MONYUYCHHE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KaK BaKHEHIIeH MaTeMaTHU4ecKOW MOJEIu
JUISL OTIMCAHUS ¥ UCCIIeI0OBaHMUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmrectBe. M3yueHue maTepuana crmocoOCTBYET pa3BUTHIO y 00yHarOIIUXCsl yMEHUS
UCIIOJIb30BaTh pa3jMyYHble BbIPA3UTEIbHBIE CPEACTBA S3bIKA MAaTEMaTUKU —
CJIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopMupoBaHue
NPEJICTaBICHUNA O POJIM MAaTEMATHKH B PA3BUTHH [IUBUJIN3AIUU U KYJIbTYPHI.

CormacHo yueOHOMY IUlaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anre0dpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucina u BBIUKCICHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEPaBEHCTBa», « DYHKITHI.

Ha u3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kitacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B Hezento), B 9 kiacce
— 102 4aca (3 yaca B HEJIEINIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO0]l OT OJHOU (OPMBI 3amHUCH
npobeit k apyroil. IloHaTwe palMoHaIBHOrO 4YHCIA, 3alkCh, CpPaBHEHHE,
yHOpSAJIOYMBAHUE  pAlMOHAIBHBIX uucel. ApudmeTudeckue JEUCTBHUS €
palroOHAIbHBIMU YKCIIaMU. Pelienne 3amad u3 pealbHOW NPAKTUKW HA 4acTH, Ha
JIpoou.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTejeM: OIpEeJeNeHrue, MpeoOdpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/eNieHus, 3anuch 00abmKX uyncen. [IporeHTsl, 3anuck
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33/layd Ha
IIPOLICHTHI, PEILICHNE 3a1a4 U3 PEaJIbHON ITPAKTUKH.

IIpuMenenne DOPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE HAa  MHOXKUTEIH
HATypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Mciae TmpsmMas U oOparHas
IIPOIIOPLUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHU s

[IepemeHHbBIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YEeHUA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEXKy BEJIMYMHAMU B BUJIE
dbopmynsl. Beruucnenus no popmynam. [IpeodpazoBanue OyKBEHHbBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpaBWIa MpPeoOpa3oBaHUsl CyMM U
IIPOU3BENICHUH, TPaBUiIa PACKPBITUS CKOOOK M MPUBEIECHUS TTOJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHU C HATYPAJIBHBIM [IOKA3aTEJIEM.

OpHowieHbl U MHOTOWIEHbl. CTeneHs MHOrowieHa. CioKeHue, BBIYUTAaHHUE,
YMHOXXEHHE MHOTOUJIEHOB. POPMYJIBI COKPAILIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaJpat pa3HocTu. @opmyiia pa3HOCTH KBAAPATOB. Pa3nokeHre MHOTOYIEHOB HA
MHOHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, INpaBuja MpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCHUJIBHOCTb YPAaBHEHHU.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JMHEWHOTO
YpaBHEHUS, PELICHHUE JIMHENHBIX ypaBHEeHUH. COCTaBlIEHHE YPAaBHEHUM 110 YCIOBUIO
3a7a4u. Pelienne TeKCTOBBIX 3a71a4 € MOMOILBIO YPaBHEHUM.

JluneltHoe ypaBHEHUE C JIByMsl IEpEMEHHBIMU U ero rpaduk. Cuctema AByX
JVHEWHBIX yPAaBHEHHU C AByMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHHM
criocoOoM moAcTaHoOBKU. [IpuMepsl pereHnst TEKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO CUCTEM
YPaBHEHUM.

DOyHKUNH



Koopaunara Touku Ha npsiMoil. YUCIOBbIE TPOMEXKYTKHU. PaccTosiHre Mexay
JBYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[IpssmoyrosbHas cucteMa KoopAauHaT, oc Ox u Oy. AGcuucca U opJuHaTa
TOUYKH Ha KOOpJAMHATHOM IIocKocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk GyHkmm.
CaoiictBa ¢ynkimi. Jluneiinas ¢yukuwms, e€ rpaduk. ['padux Gpyskmum y = [x|.
['paduueckoe perieHre JTMHEWHBIX YPABHEHUN U CUCTEM JIMHEHMHBIX YpaBHEHHI.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapartubiii kopeHb u3 uwucna. [loHsitue 00 uppanMoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucesd. CBoiicTBa apuMeTHIecKux
KBa/IPATHBIX KOPHEW M UX MPUMEHEHHE K MPE0oOpPa30BaHUIO YUCIIOBBIX BhIPAKEHUN
Y BBIUHCJIEHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

CrteneHb C 1eJbIM MoKa3zaTeaeM U e€ cBoicTBa. CTaHaapTHAs 3allUCh YUCTIA.

AnreOpandyeckue BhIpaKeHUSAJITeOpandecKue BhIPaKeH sl

KBanpatHbiil TpEXUIICH, PA3JIOKEHUE KBAJIPATHOTO TPEXWICHA HA MHOKHUTEIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanyueckoil apoow.
CnoxeHvue, BBIYUTAHHE, YMHOXEHHE, JeJIeHHE alreOpandecKkux ApoOer.
PanronanpHbIe BRIpAXKEHHS U X MTpeoOpa3oBaHue.

YpaBHEHHS U HEPABEHCTBAY PaBHEHHSI M HEPABEHCTBA

KBanpartHoe ypaBHeHue, hopmysia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOJAIIMXCS K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiimume ApoOHO-paMOHAIbHBIE YPaBHEHUS.

['paduyeckas uHTEeprpeTaysi ypaBHEHUN C JBYMS TIEPEMEHHBIMU U CHUCTEM
JVMHEMHBIX ypPaBHEHUW C JABYMsl NE€peMEHHbIMHU. lIpumepsl peuieHuss cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

OyHKIMMPYHKIUU

[Tonsarue pynkuun. OGIaCTh ONPEICTCHUS U MHOXKECTBO 3HAUCHUH (DyHKITUH.
CrniocoOsbl 3amanus QyHKITHI.

I'paduk Pynkuun. Yrenue cpoiictB ¢yHKuuu no e€ rpaduky. Ilpumeps
rpaukoB (QyHKIHA, OTPAKAIOIIHUX PEATTbHBIE TIPOLECCHI.



DyHKIMKM, OIMKCHIBAIOIINE MPSIMYI0 W OOpaTHyl MpPOMOPIHOHAILHbIE
3aBuCHMOCTH, UX rpadukn. OyHkmmn y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pellieHre yPaBHEHHUI U CHCTEM YPaBHEHUIA.

9 KJIACC

Yucaa v BIYMCICHUA

PanronanpHbie YHMCia, UPpallMOHATIBHBIC YUCIIA, KOHEYHbIE U OECKOHEUHBIE
JecATUYHbIE APpoOH. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OCCKOHEUHbIE JCCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
ME¥KIy MHOKECTBOM JIEHCTBUTENBHBIX YACEN U KOOPAUHATHOM MPSMOM.

CpaBHEHHE [IEMCTBUTENIbHBIX 4HCEN, apU(PMETUUYECKUE JIEUCTBHUS C
JICVUCTBUTEIBLHBIMH YHCIIAMH.

Pasmeppl 0OBEKTOB OKpYXKAlOLIEr0 MHpa, JAJIUTEIBHOCTh IMPOIECCOB B
OKpPY>KarOIIEM MHpE.

[TpubnnxEHHOE 3HAYEHHE BEIIMYUHBI, TOUYHOCTh NpUOImKeHusi. OKpyrieHue
gyucen. [Ipuknaka u onieHka pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHUS U HEPABECHCTBA

JInneriHoe ypaBHeHUE. PellieHrne ypaBHEHNM, CBOASAIINXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHMe. PemieHne ypaBHEHUN, CBOASAIIMXCS K KBaAPATHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPETbEW M 4ETBEPTOU
CTEIIEHEU Pa3JIOKEHUEM HAa MHOXKHUTEIIU.

Pemenue npoOHO-panMoOHaIbHBIX YpaBHCHHN. PemnieHuwe TEKCTOBBIX 3ajad
anreOpandeckuM METOJIOM.

VYpaBHeHue ¢ AByMs MEpPEMEHHBIMU M ero rpaduk. PemieHue cuctem AByx
JIMHENHBIX YPaBHEHUN C IByMs IEPEMEHHBIMHU. PellleHne CUCTeEM JIByX YpaBHEHU,
OJTHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpod cTemeHHu. [ paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne MHEMHBIX HEPABEHCTB C OJHOW IlepeMeHHOM. Pemenue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['paduueckass wHTEepHperanuss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMHPYHKINHA

KBaapatuunas ¢ynkuus, e€ rpaduxk u cBomcrsa. I[lapabona, kKoopauHaThI
BEPIINHBI 1apadOoJIbl, 0Ch CAMMETPHUH MapadOJIbI.

I'padukn Gpyuxmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x|, u ux
CBOMCTBA.



YucnoBele  MOCIENOBATEIbHOCTUYUHCIAOBBIE  MOCICA0BATEIBHOCTH M
Nporpeccuu

[loHATHE 4YKCIIOBOM TMOCHEAOBATENBHOCTU. 3aJaHUE TOCIIEI0BATEIIBHOCTH
peKyppeHTHOU (popMyoit B GopMyJION n-TO YICHA.

Apudmernueckas U reoMerpuueckas mnporpeccur. @opMynbl A-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MTPOTrPECCUil, CYMMBbI IEPBBIX /1 YIEHOB.

N300pakeHne 4YJIEHOB apU(PMETUUYECKON M TeOMETPUYECKOM MpOorpeccuii
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWMHBIA U DKCIIOHEHIMAIBHBIA POCT.
CoKHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTAaThl OCBOCHHS TIPOrpPaMMbl  Y4eOHOrO Kypca
«Anredpa» XapaKTepu3ylOTCs:

1) narpuoTHYecKOe BOCIIMTAHME:

MPOSIBJICHUEM HHTEPECAa K MPOLUIOMY UM HACTOSAIIEMY POCCHUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MaTeMaTUKOB U POCCUICKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJb30BAaHUIO ITHUX
JIOCTUKEHUN B IPYTUX HAyKax M MPUKJIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00SI3aHHOCTEN Ipak/laHWHA U pealli3allii ero
mpaB, TPEACTABICHUEM O MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOIIeM, CBA3aHHBIX
C TMPaKTUYECKUM TPUMEHEHUEM JIOCTHKEHUM HAyKH, OCO3HAaHHWEM Ba)KHOCTHU
MOPaJIbHO-3THUYECKUX TPUHIUIIOB B ICSTEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTUE B PEIICHUU NPAKTHUYECKUX 3a]a4y
MaTeMaTU4YECKOW HaMpaBJIC€HHOCTH, OCO3HAaHWEM BAXXHOCTH MaTEMAaTHYECKOIO
oOpa30oBaHUsS Ha TMPOTSHKCHWHM BCEH JKU3HU I yCHENHOW MpodeccCHoHambHOM
JESATENPHOCT U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJMBUIYATbHOM TPAEKTOPUU 00pa30BAHMS U )KU3HEHHBIX TJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCThIO K  SMOLMOHAIBHOMY UM  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajJiau, PEUICHUW, PacCY>KICHUM, YMEHUIO BHUJECThb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUCHTaIlMe B JCSATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA YelOBEKa, MPUPOJIbI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HAayKH Kak cQepbl YeI0BEYECKO
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JISI Pa3BUTHS LMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHUKU M MaTeMaTUYECKOU KYJIbTYpOW Kak CPeJICTBOM
MO3HAHUST MHpPA, OBJAJICHUEM NPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1aroNOJIyYHus:

TOTOBHOCTBIO NPHUMEHATh MaTEeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBBSl, BEJIEHUS  3J0pOBOr0  obOpaza KU3HM  (300pOBOE  MHTAHUE,
cOAIaHCUPOBAHHBIM pEXUM 3aHATHUM U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTBH), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO e MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rn4ecKoe BOCIIUTAHUE:

OpHEHTalMel Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUM JIUIsl peIIEeHus 3a/1a4 B
00J1aCTH COXPaHHOCTH OKpPYXarolle cpejibl, IUIAaHWPOBAHUSI TOCTYIIKOB M OLICHKU
UX BO3MOXHBIX MMOCHEACTBUI ISl OKPY >KaIOILEl Cpefibl, 0CO3HAHUEM TIJ100aJIbHOTO
XapakKTepa 3KOJOTMYECKUX MPOOJIEM U MyTEH UX PEIIEHUS;

8) aganTanus K M3MEHSIOMMMCS YCJOBUSAM COUMAJIbHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYWUThCS y APYIHX JIOAEH, MpUOOpeTaTh B COBMECTHOM JAESATEIBHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIUH U3 ONBITA APYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUMU HOBBIX 3HAHW, B TOM YHUCIE
(GopMyJIMpOBATh UJIEU, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BbI30B, TPeOYyIOIIMM KOHTpPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIe pEelIeHUs] U ACHCTBUA, (POPMYJIUPOBATh M OLIEHUBATh PUCKH U
NoCNeACTBUS, (YOPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTe/IbHBIE YHuBeEpCaJabHbIC yqeﬁnble HeﬁCTBMﬂ

ba3zoBbie Jornyeckue 1eicTBus:

e BBIABIIATHh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMAaTUYECKUX
O0OBEKTOB, TOHSATHUN, OTHOIICHWW MEXIy MOHITHIMH, (HOPMYIUPOBATH
OTIpeNeNICHUs] ~ TOHSATWW, YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyu, OCHOBAaHMS JIsi OOOOIIEHUSI M CpPAaBHEHHUS, KPUTEPUU
IPOBOJMMOTO aHAIHN3a;

e BOCIPUHUMATH, (opMymHpoBaTE W  MNPeOOPa3OBBHIBATE  CYXIACHUS:
YTBEPAWTEIbHBIE W OTPUIATEIbHBIC, €IWHWUYHBIC, YaCTHBIE W 0OIIue,
YCJIOBHBIE;



BBISIBIIATh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTtuBopedrss B (akTax, JaHHBIX, HAOTIOMEHUAX W YTBEPKICHUSX,
npeiaraTh KPUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEHUHIA;
JeNIaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;
pa3bupaTh MOKa3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
MIPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIHHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaThu4ecKnx (aKkToB, BBICTPAWBATh APTYMEHTAIUIO, TPUBOIUTH
MPUMEPBHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS,
BBIOMpATh CIIOCOO pelIeHUsT y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBIOMpaATh HaWbOOIee MOAXOIANIMN ¢ y4ETOM
CaMOCTOSATEILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye AeCTBUSA:

UCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbLCKUM MHCTPYMEHT MO3HAHMS,
(dbopMmynupoBaTh BONPOCHI, (UKCUPYIOLIUE MPOTUBOpPEUYUE, MpoOiIemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HCKOMOE U JaHHOE, (OpPMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINI0, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITENIBHO COCTABJIICHHOMY IIJIaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHHUE MO YCTAHOBICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 00BEKTa, 3aBUCUMOCTEN 0OOBEKTOB MEXKY COOOI;
CaMOCTOSITENILHO (hOPMYJIMPOBATH O0OOIIEHUS U BBIBOBI 110 pe3ysibTaTaM
MPOBEJEHHOTO HAOJIOJEHUS, HCCIIe0BaHuUs, OLEHUBATH JIOCTOBEPHOCTH
MTOJTYYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIJIBUTAThH
MIPEOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HU30BITOYHOCTH HMH(OpPMAINH, TaHHBIX,
HEOOXOAUMBIX JUIsl pEIICHUS 3a/1a4H;

BbIOMpATh, AHAIU3UPOBATH, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATDH
MH(}OpPMALUIO Pa3IUYHBIX BUIOB U OPM MPEACTABIICHHUS;

BBIOMpATh (GopMy TMpeACcTaBiIeHUS HH(POpMAMKU U HWILIIOCTPUPOBATH
peliaeMble 3aJayd CXEMaMHd, IuarpaMMamMu, HWHOW Tpadukod ©u uX
KOMOMHAIIUSIMU;

OLICHMBATh HAaAEKHOCTb HMH(OPMALMU IO KPUTEPUSIM, MPENTIOKEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHbIE YHMBeEpPCAJbHbIE YUeOHbIe 1eiCTBUS:

BOCIIPUHUMATH U POPMYJIHPOBATH CYXK/ICHUS B COOTBETCTBUU C YCIOBHIMU
U LIeTISIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX M TTUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIICHUS
3a/1a4M, KOMMEHTHPOBATh MOJTYyUYCHHBIN Pe3yJIbTaT;

B X0JI¢ 00CY>KJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
poOJIeMBbI, pelIaeMoi 3aja4ur, BRICKAa3bIBaTh UJICH, HAIICICHHBIC HA TIOUCK
pEIICHMS, COIOCTAaBIATh CBOM CYXIEHHUS C CYXICHHSAMH JIPYTHUX
YYaCTHHKOB JUaiora, oOHapy>XKWBaTh PA3INYUe W CXOACTBO TO3HIUH, B
KOPPEKTHOU GopMe HopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI;
MPEACTABIATh  PE3yJbTaThl  PEIICHHWs]  3a]adyd,  JKCIIEPUMEHTA,
MCCJIEI0BAHMSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (JOPMAT BBICTYIUIICHUS
c y4€ToM 3a7a4 MPe3eHTAIMHA U OCOOCHHOCTEH ayIUTOPHH,

MMOHUMATh M UCITOJIH30BATh MPEUMYIIECTBA KOMaHIHOW U MHANBUIY ATbHON
pabOTHI IPU PEMICHUH YUYEOHBIX MATEMATUICCKUX 3a71aY;

MPUHUMATH 11€]b COBMECTHOM NIEATETLHOCTH, INIAHUPOBATh OPraHU3AIIUIO
COBMECTHOH paboThl, pacmpelneisiTh BHABI pPadOT, JOTOBapHUBATHCH,
00CyXKIaTh IPoIlecC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax pabotel (oOCykaeHus, OOMEH
MHEHHSIMH, MO3TOBBIE IITYPMBI U IPYTHE), BEITIOIHATH CBOIO YacTh PabOTHI
U KOOPAWMHHUPOBATH CBOM JEHCTBUA C JPYTUMHU YICHAMH KOMAaH/IBI,
OIICHMBATh Ka4eCTBO CBOETO BKJIaJga B OOIIUN MPOIYKT MO KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOJICUCTBHS.

PeryasiTuBHbIe YHUBepCAJbHbIE YUeOHbIE 1eiicTBHUSA
Camoopranusanus:

CaMOCTOATENILHO COCTABJIAThH IUIAH, AITOPUTM pEeIIeHUs 3a1adyu (WM ero
4acTh), BBIOMpaATh CIOCOO peleHUs C YY4ETOM HMEIOIIMXCA PECYypCcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUAHTHI pEIICHUH C y4€TOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, S)MOLMOHAJIbHBIH HHTEJJICKT:

BJIa/IETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pELICHUs MAaTEMATUYECKOM 3a/1a4H;

MPEBUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPU PEILICHUY 33]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA AESITEIbHOCTH OCTABICHHOW LIENU U
YCJIOBUSAM, OOBSCHATH MPUYMHBI JOCTHUKEHUS WIM HEJOCTHKEHUS IIEIH,
HaxXOJUTh OIMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTBITY.

HPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOydenuss B 7 kJjacce oOydYarolmMiiCs TOJYYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BBIYMCICHUA

BrinonHsATh, codeTas YCTHbIE M NHChbMEHHBbIE NPUEMBI, apumeTHdecKue
JIEUCTBUS C PAlMOHAIBHBIMU YHUCIIAMU.

HaxoauTh 3Ha4YeHUsS YHUCIOBBIX BBIPAKEHUHN, MNPUMEHSTh Pa3zHOOOpa3HbIC
criocoObl ¥ MPUEMBI BHIYUCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACPKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTh OT omHOW (HOPMBI 3aMKMCH YUCEN K APyrod (mpeoOpa3oBhIBaTh
JECATUYHYIO TPOOh B 0OBIKHOBEHHYI0, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JCCATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSIOUYMBATH PAllUOHAIILHBIC YUCIIA.

OKpyrisTh yucia.

BBINONHATh NPUKHUIKY U OLEHKY PE3YJIbTaTa BHIYMCICHUHN, OLEHKY 3HAUYCHHI
YUCJIOBBIX BBIPAKCHUN. BBIMONHATH NEHUCTBUSA CO CTENEHAMHU C HATypaIbHBIMU
MOKa3aTEeIsIMU.

[IpUMEHATH TPU3HAKU JETUMOCTH, PA3JIOKECHUE HA MHOXKUTEIIN HATYPAIbHBIX
YHUCEeN.

Pemate npakTHKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBS3aHHBIE C OTHOLICHUEM
BEJINYMH, MPONOPLUHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pEMICHUS 3a7a4 ¢ YYETOM OTPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonb30BaTh aliredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, TPUMEHSTH €&
B [IPOLIECCE OCBOEHUSI yUeOHOT0 MaTepHaia.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAXKEHUW MpPU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BrimonHSTh Mpeobpa3oBaHus 11€JI0T0 BEIPAXKEHHS] B MHOTOWIEH TPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BpINOJNIHATE yMHOXXEHUE OJHOWICHA HA MHOIOWIEH M MHOTOYIECHA Ha
MHOT'OYJIEH, TPUMEHSIThH (hOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIeCcTBIATh PA3JIOKEHUE MHOIOWICHOB HAa MHOXHUTEIM C ITOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOXKUTES, TPYIIITUPOBKH CIaraeMbIX, TPUMEHEHUS
bopMyIT COKpAIIEHHOTO YMHOKEHHUSI.

[IpuMeHsaTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
Y3 MaT€MaTHUKH, CMEXKHBIX TPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU IIOKA3aTEISIMHU IS
npeoOpa3zoBaHusl BHIPAKECHHI.

YpaBHeHUA U HEPABEHCTBA



Pemate jnHMHENHBIE ypaBHEHMs C OJHOM IIEPEMEHHOW, IPUMEHSs IpaBHIIa
nepexoia OT UCXOJHOIO YPAaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsATh, siBisieTcs
JIM YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbI IPHU PEIICHUN JIMHEWHBIX YPaBHEHHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepbl MNap 4YUCEN, SBIAIOMIMXCA PEIICHUEM JHUHEHHOTrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH I'paUK JIMHEMHOTO YPABHEHUS C IBYMsI
NEPEMEHHBIMHU, MOJIb3YSCh IPpaUKOM, TPUBOJUTH PUMEPHI PELICHUS YPaBHEHHUSL.

Pemiath cucrteMsl IBYX JIMHENHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMH, B TOM
yuclie rpauuecku.

CocTaBisTh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHUCTEMY JIMHEHHBIX
YPAaBHEHUH M0 YCIIOBHIO 337a41, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4u MOJYYECHHBIN pe3yJIbTar.

DyHKIUU

N300pakaTh Ha KOOPAMHATHOW MPSAMOM TOYKH, COOTBETCTBYIOLIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, HUHTEPBAJIbI, 3AIIUCHIBATH YNCIOBBIE IPOMEXKYTKH Ha
aNre0panvecKoM S3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
cTpouth rpaduku TuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKUUA HW3BECTHBIE 3aBUCUMOCTH MEX]LY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHue QPyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpEeACTaBICHUS W aHaM3a WH(OpMauu,
U3BJIEKAaTh U MHTEPIPETUPOBATH HHPOPMAINIO U3 TPAdUKOB PEATbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kKjacce oOydYaronmiuiics MOJYYUT CIEIyIONTUE
MPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

Hcnonb30oBaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE ACHCTBUTEIBHBIX
YHCeN NIl CPAaBHEHUS, OKPYTJICHUS U BBIUMCICHUN, N300pakaTh ACHCTBUTEIbHBIC
YuCila TOYKaMU Ha KOOPAWHATHOM IIPSMOM.

[IpumensaTy noHsTHE apudMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBa/IpaTHbIE KOPHH, UCIOJb3YS MPU HEOOXOAUMOCTH KaJNbKYJSTOP, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUW, COJAEPKAIIMX KBAJPATHBIE KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEMN.

Hcnonb3oBaTh 3amucu OONBIIUX M MaJbIX YKCET C MOMOMIBIO JECATUYHBIX
npo0eii u creneHelt yucia 10.



AnredOpanveckue BbIPAKCHUS

[IpumMeHATh TOHATHE CTENEHH C LEJIbIM [IOKa3aTelIeM, BBINOJHATh
npeoOpazoBaHus BIPAXKEHH, COIEPIKALUX CTENIEHH C LEIbIM OKa3aTEeJIEM.

BBINOTHATH TOXKI€CTBEHHBIE TPEOOPa30BaHUs PALIMOHANBHBIX BHIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI Ha/J MHOTOYWIEHAMH U aJIreOpanyecKUMH IPOOSIMHU.

PackiapiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumeHsaTh npeodpa3oBaHus BEIPAXKEHUN JJI pelICHUs] pa3IuyHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHUS U HEPABECHCTBA

PemaTe JMHENHBIE, KBaJpaTHbIE YPABHEHUS W palOHAJIbHBIE yPaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEHIINE UCCIEIOBAHUSA YPAaBHEHUM U CHCTEM YPAaBHEHUM, B
TOM YHCJIe C IPUMEHEHHEM IrpapuuecKuX MpeCTaBlIeHUui (yCTaHABINBATh, UMEET
JU ypaBHEHWE WIM CUCTEMa yPABHEHUMN PEUICHUS, €CIU HMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cIOBECHON (OPMYIUPOBKM 3a1ayu K €€ anreOpamdeckoi
MOJEIM C IIOMOILIBIO COCTaBJICHHWS YPaBHEHUS WM CUCTEMBl YpPaBHEHHI,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJYYEHHBIN pe3yJIbTar.

[IpuMeHATH CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pelIaTh
JVHEWHbIE HEPAaBEHCTBA C OJJHOM IEPEMEHHOM U UX CUCTEMBI, JaBaTh IPapUUECKyIO
WJUTIOCTPALIMIO MHOKECTBA PElIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[Tonnmath U MCHONB30BaTh (DYHKUMOHAJIbHBIE MOHSATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHHUS), ONPEIENATh 3HAUCHHE (YHKIUM MO 3HAYCHUIO
apryMeHTa, ONpeAeiaTh CBOMCTBA PYHKUUHU MO €€ rpadukKy.

CtpouTts rpaduKu AMeMEHTapHBIX (PYHKIMNA BUA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIHCHIBATH CBOHCTBA YHCIOBOM (hyHKIMH
o e€ rpaduxy.

K xoHiy oOyuenus B 9 kjacce oOydYaromuiics TMOJYYUT CIEIYIONTUE
IIPEIMETHBIE PE3YJILTATHI:

Yuciia 1 BbIYMCTICHUS

CpaBHUBATh U yIOPSIOYMBATH PALIMOHAIBHBIE M HPPALMOHAIBHBIE YHCIIA.

BrimonHaTh apupmeTHueckue A1eHCTBUS C pallMOHAIBHBIMU YUCIIaMHU, COUETast
YCTHBIE U NHCbMEHHBIE NPUEMBI, BBINOJIHATH BBIYMCIICHHS C MPpalMOHAIBHBIMU
YHUCIIAMH.

HaxoauTe 3Ha4eHUs CTENEHEN C LEIbIMH TOKA3aTeIIMU U KOPHEHN, BBIYUCIISTh
3HAYEHUS] YUCIIOBBIX BBIPAXKEHUH.

OKpyrisaTe JEHCTBUTEIBHBIE 4YKCIIA, BBIIOIHATh IPUKUIAKY pe3yibTaTa
BBIYMCIICHU, OIICHKY YHCIIOBBIX BHIPAKECHUM.



YpaBHeHUs U HEPABEHCTBA

PemaTe nuHelHbIE U KBaJIpaTHbIE YPABHEHHUS, YPABHEHHUSI, CBOSIINAECS K HUM,
npocTeiiire ApoOHO-pallMOHATIbHBIE YPaBHEHUS.

Pemiath cucrembl BYX JIMHEWMHBIX YpPAaBHEHUN C ABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPaBHEHHUI, B KOTOPBIX OJTHO YPABHEHHUE HE SIBIISECTCSA JTUHEHHBIM.

Pemiath TEKCTOBbIE 3aJayd alreOpauvdeckuM Croco0OM C  MOMOIUIBIO
COCTAaBJICHUSI YPaBHEHUS UM CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIIETIOBAHUS YPAaBHEHUM U CHCTEM YPAaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHEM IpapuuecKuX MpeCTaBlIeHui (yCTaHABINBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUM PELICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

PemaTte nuHElHbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pELICHNE HEPABEHCTB HA YMCIIOBOM IPSMOM, 3alMCHIBATh PELICHHE C MOMOUIBIO
CUMBOJIOB.

Pemate cucTeMbl  JUHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUICHUH PA3JIMYHbBIX 3a]1a4.

DyHKUNHA

Pacrio3naBath (yHKIMH HM3y4eHHBIX BUJOB. [loka3biBaTh CXeMaTHUECKH

pacmojoKeHne Ha KOOPIUHATHOM IIOCKOCTH IpapMKOB (QYHKIHIA BUIA: y = kX, y =
kx+b,y=kix,y=ax2+bx+c,y=x3,y= Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHHIA
KO3 (P UIIMEHTOB, ONMKUCHIBATh CBOMCTBA (DYHKITUH.

Ctpouth W H300pakaTh CXEeMATHUYECKU TpaUKU KBaJAPATHUHBIX (DYHKIIMIA,
OIKCHIBaTh CBOMCTBA KBAJIPAaTUUHBIX (QYHKIUH 110 UX rpaduKam.

Pacno3naBaTh KBaJpaTuuHyro QyHKIUIO 110 (opMyJie, IPUBOIUTH IPUMEPHI
KBaJIpAaTHYHBIX QYHKIUHN U3 peaTbHON )KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble M0C1€10BATEIBLHOCTH U IPOrpeccun

Pacno3naBaTh apupMeTHIECKYIO U TEOMETPUUECKYIO MPOTPECCUU TPU Pa3HbIX
crioco0ax 3adaHusl.

BBIMOMHATE  BBIUMCICHHWS C HUCHONIB30BaHWEM (opMyn n-ro ujieHa
apu(PMETUUECKON U T€OMETPUUYECKON MTPOrPECCUil, CYMMBbI IEPBBIX N YJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEIHOCTY TOYKAaMHU Ha KOOPAWHATHOU
IUIOCKOCTH.

Pemate 3amaun, cBsi3aHHBIE C YHCIOBBIMH TOCIEAOBATEIBHOCTIMHU, B TOM
quciie 3a/1a4d U3 peaNbHOM JKHU3HM (C UCIIOJIB30BAHUEM KaJIbKYJISITOPA, LIUPPOBBIX
TEXHOJIOTHUIA).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

[TPOT'PAMME

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3jie/ioB U TeM (undposbie)
Ne i/m Konrpoabnsie IIpakTnyeckue
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoTsbI padoTsbl
pecypcebl
| Yucna u BerunciieHus. PammonanbHbIe 75 ] bubnuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
1
2 AJIrEOPANTICCKHE BIpWICHHIA 27 https://m.edsoo.ru/7415b90
bu6nmnoreka [JOK
2 1
3 ¥ PaBHEHIs H HEPaBeHCTBa 0 https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
. D 24 1
4 Koopunatst u rpaduicit. Gynicin https://m.edso0o.ru/7415b90
bubnuoreka [JOK
1
> HosToperne i 0bo0weHHe 6 https://m.edsoo.ru/7£41590
OBHIEE KOJIMYECTBO YACOB I10O 102 5 0



8 KUIACC

KounuecTBo yacos JJIeKTPOHHBIE
HanmeHnoBaHue pa3ie/ioB U TeM ungposbie
Ne i/m P Konrpoabnusie IIpakTuHyeckue (uubp )
NporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 | .K 15
ucna v BeruucieHus. Kpaaparueie KOpHU hitps:/m.edsoo.ru/7f417af8
) Uucna u Beruucienus. CTeneHsp ¢ 1eIbM 7 bubmuorexa [JOK
IoxKasarejieMm https://m.edsoo.ru/7f417af8
3 AnreOpanyeckre BbIpaKeHUSI. 5 1 bubmmorexa [JOK
KBanpaThblil TpéxuneH https://m.edsoo.ru/7f417at8
4 AnreOpanyeckre BbIpaKeHUsI. 15 | bubmumoreka [IOK
Anrebpandeckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBaipaTHbie 15 | bubnnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenusa u HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f417af8
bu6 OK
7 VYpaBHenus u HepaBeHCcTBa. HepaBeHcTBa 12 1 nommoreka I
https://m.edsoo.ru/7f417af8
b K
8 OyHkiuu. OCHOBHBIE MOHATHUSA 5 nosmorexa O
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 o 4 9
YHKIHH. SHCTOBBIC (byHKHHH https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
10 IT 600 6 1
OBTOPCHHE 1 0OODIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOTPAMME



9 KUIIACC

HanmeHoBaHMe pa3je/ioB U TeM
Ne i/m
NporpamMMmel

Uucna u Beruncienus. JleicTBUTENbHEIC
qucia

VYpaBHEeHUs U HEPABEHCTBA. Y PaBHEHUS C
OJIHOM IIEPEMEHHOU

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

4 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa
5 OyHKINN

6 YucaoBbIC ITOCICI0BATCILHOCTH

[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS
3HAHWI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

14

14

16

16

15

18

102

KoHnTtpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

but6mmorekxa [JOK
https://m.edsoo.ru/7f419d08

bu6mmorexa [JOK
https://m.edsoo.ru/7f419d08

bubmuorexa [{OK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmorexa [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [IOK
https://m.edsoo.ru/7f419d08







IHOYPOYHOE INTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Nen/m | Tema ypoxa Kontpoabupie  Ilpakruyeckue JaTa usydenus 21U PP.00p.
Bcero pecypchbl
padoThI padoThI
1. [ToBTOpenue kypca 5-6 kiaccoB 1
2. PannoHnanbsHbIe ynca. 1
3. Panmonanbsubie yncia. 1
4. UucioBble BBIPAKEHUS 1
5. YucnoBble BbIpaXeHUs 1
6. BripaxkeHus ¢ nepeMeHHbIMU 1
7. Bripaxkenus ¢ nepeMeHHbIMU 1
8. CpaBHeHHE 3HaUE€HUI BbIPAXKEHUN 1
9 CraproBasi IMArHOCTHKA. | 1
' KonrpoabsHas padora.
10. CpaBHeHHE 3HaUE€HUH BBIPAXKEHHH 1
11. CBolicTBa eHCTBUN HA YUCIaMU 1
12. CBolicTBa AEUCTBUI HAJ YUCIAMU 1
13. ToxnaecTra. 1
1 ToxnecTBeHHBIEC TPEOOPA3OBAHMS |
BBIpA)KEHU N
Koumponvnasa paooma Nelno meme:
15. «Buipasicenus. u ux 1 1
npeobpazosanuey
16. YpaBHEHHE U €70 KOPHU 1
17. YpaBHeHUE U €r0 KOPHU 1




JInHeitHOe ypaBHEHHUSI C OJTHOU

18. .
MIEPEMEHHOMN

19 JIuneiinoe ElpaBHeHHﬁ C oHOU
IIEPEMEHHON

20 PemeHHe?anaq C TIOMOILBIO
YpaBHEHUN

51, Pentenue 3amad ¢ moMOIIbIO
ypaBHEHUH
KonTpoasHas padora Ne2 mo teme:

22. « YPABHEHUA C OJHOU
MEPEMEHHOI»

23. YucioBble IPOMEKYTKH

24. Yro takoe pyHKIUSA

25, Brruncnenue 3HaueHuid GyHKINHU IO
dbopmyiie

26. I'paduk byakmmm

27. I'padux GpyHkunuM

)8, [Ipsimast mponoOpLMOHANBHOCTD U €€
rpaduk

29 [IpsiMast MpoONOpLUMOHANIBHOCTD U €€
rpapuk

30. Jluneitnas Gynkuus u e€ rpaduk

31. Jluneiinas Gynkmus u e€ rpaduk

32. Jluneiinas Gynkus u e€ rpaduk

33, 3ananue QyHKIMUA HECKOJIBKUMHU

dbopmynamu




Koumponvnasa paooma Ne3 no meme:

3 «OYHKI[UH»
35 OrnpezeneHue CTENeHu ¢
' HATypaJbHBIM TIOKa3aTeIeM
36. YMHOXKEHUE U JCJICHUE CTEIICHEH
37. YMHOXKEHHUE U JICICHUE CTEIICHEH
Bo3Benenue B creneHb Npou3BeICHUS
38 U CTEIICHU
39 Bo3Benenue B creneHb NpoU3BEICHUS
’ U CTEIICHU
40. ITIpomeKyTOUHBINT MOHUTOPUHT
41. OnHOYIEH U €r0 CTaH;[apTHLIﬁ BUJ
42 YMHOXKEHHE OJHOUICHOB.
) Bo3Beaenue omHoUYICHA B CTEIICHD
4 YMHOXKEHHE OJHOUICHOB.
> Bo3Benenue ogHOUYICHA B CTCIICHD
44, ®dynkums y=x’u y=x> u ux rpaQuxu
Koumponvnasa paooma Ne4 no meme:
45, «Cmenenb ¢ HamypaibHbIM
nokazamesiem»
46. MHOro4IeH 1 €ero CTaHIapTHBIA BUJ
47, MHOro4IeH 1 €ro CTaHIAPTHBIA BUJ
CnoskeHue ¥ BEIYMTaAHHUE
8. MHOTOYJIEHOB
49 CnoxeHre U BHIUNTAaHHUE

MHOI'O4JICHOB




VYMHOXKEHNE OTHOYIEHA HA

50.
MHOTOYJIEH
YMHOXEHHE OJHOYJICHA Ha
>L MHOT'OYJIEH
5 YMHOXEHHE OJHOYJICHA Ha
°% MHOTOYJIEH
3 Brinecenune o01IEro MHOMKHTENS 3a
>3 CKOOKH
54 Brinecenue o01ero MHOXKHTEIS 3a
' CKOOKH
Brinecenune oOIIEro MHOKHTENS 3a
>> CKOOKH
Koumponvnasn paooma NeSno meme
56. « IIPOU3BE/IEHUE
O/[HOYJIEHA H MHOI'O49JIEHA»
YMHOXKEeHHEe MHOTOYJIeHa Ha
>7- MHOTOYJIEH
VYMHOXKEHHE MHOTOWJICHA Ha
>8. MHOT'OYJIEH
VYMHOXEHHE MHOTOYJIeHa Ha
> MHOTOYJIEH
Paznoxxenne MHOTO4ICHA Ha
o0. MHOHUTEJIH CTIOCOOOM T'PYIIITUPOBKH
Paznoxxenue MHOrouJieHa Ha
oL MHOHUTEJIH CTIIOCOOOM I'PYIITUPOBKH
Konumponvnasa paboma Neb no meme
62. « IIPOU3BE/IEHHUHE

MHOI'OY/IEHOB»




Bo3sBenenue B kBaapar u B Ky0

03 CYMMBI U Pa3HOCTH JABYX BbIPaKEHUI
el BosBenenue B KBaapar U B KyO CyMMBI
Y Pa3HOCTH JIBYX BBIPAKECHUIM
65 Bo3Benenue B kBaapar u B K2/6 CYMMBI
Y Pa3HOCTH JIBYX BBIPAKEHUU
Pa3noxeHne Ha MHOXKUTEINH €
66. MTOMOIIBIO (hOPMYJT KBaIpaTa CyMMBI U
KBaJparTa pa3HOCTU
Paznoxxenue Ha MHOXKUTENH C

67. MOMOIIBIO (hOPMYJT KBaJIpaTa CyMMBI U
KBaJparTa pa3HOCTU

es. YMHOXKEHUE pa3HOCTH JIBYX
BBIpXXCHHUI HA UX CymMMa

69, yMHO)KeHI/Iue Pa3HOCTHU JBYX
BBIPA)XEHUI HA UX CymMMa

20 Paznoxxenue pasHOCTH KBaApaTOB Ha
MHOXHUTEIN

- Pa3noxeHune pa3HOCTH KBaJIpaTOB Ha
MHOXHUTEIN

7 Pa3znosxeHre Ha MHOXKUTEIN CYMMBI U
Pa3HOCTH KyOOB
Koumponsnasa paooma Ne7 no meme
« KBA/IPAT CYMMBI U KBA/IPAT

73. PA3HOCTH. PABHOCTb

KBAJIPATOB. CYMMA H
PA3HOCTB KYEOB»




[Ipeobpa3zoBanme 11€JI0T0 BHIPAKCHUS

74. 1
B MHOT'OYJICH

75 [TpeoOpa3oBaHue 11EJI0T0 BHIPAKEHHS |
B MHOT'OYJIEH

26 [IpumMeHeHHe pa3IuYHbIX CIIOCOO0B |
JUIS PA3JI0KEHMsI HA MHOXKUTENN

. [IpumeHneHue pa3nuyHbIX cI0cO00B |

' JUIS PA3JI0KEHHsI HA MHOXKUTENN

28 [TpuMeHeHne pa3IMYHBIX CIIOCOO0OB !

JUTSL PA3TI0KEHHS HA MHOKUTEIN
Konmponvnaa pavoma Ne8 no meme

79. « IPEOBPA30OBAHHUE IEJIBIX 1
BBIPAJKEHHH»

80 JIuneliHoe ypaBHEHHE C 1BYMs |
NIEpPEMEHHBIMH

g1 I'paduix nuHEHHOrO ypaBHEHUS € |
JBYMsl IEPEMEHHBIMU

- ['padux MTUHEHHOTO ypaBHEHUS C |

' JByMsl IEPEMEHHBIMU

83 Cucrembl TMHEWHBIX YPaBHEHUH C |
JBYMsI IEPEMEHHBIMHU

a4 Cucrembl TMHEWHBIX YPaBHEHUH C |
JBYMs IEPEMEHHBIMU

85. Crioco0 1oIcTaHOBKH 1

86. Crioco0 moIcTaHOBKH 1

87. Cr1oco0 1moIcTaHOBKH 1

88. Crioco0 ciioxxeHust 1




89. Crioco0 crioxeHust 1

90. Crnioco0 crosxeHust 1

91. Pemennii 3a1au cucteM ypaBHEHUN 1

92. Pemenuii 3a1a4 cucteM ypaBHEHUI 1

93, Konumponvnasa paboma N9 no meme | 1
« Cucmembl TUHENHBIX YPAGHEHUTL)

94 BBIPAXKEHU S, TOXIECTBA, !
YPABHEHUA

95. OYHKINU 1

9%. CTEIIEHb C HATYPAJIbHBIM 1
[TOKA3ATEJIEM

97. MHOT"OYJIEHBI 1

98, OOPMVJIbI COKPAILIEHHOI'O |
YMHOXEHUA

99 CUCTEMBbI JII/IHEI\/'IHI:IX |
YPABHEHUU
IIpomexyTouHas aTTecTanus.

100- K(I))HTPOJI);HZIH padora ) ! !

101. Pesepn 1

102. Peseps 1

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

10




8 KUIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KourpoJabubie
Bcero P
padoThbl

IIpakTH4eckue
padoThl

HdaTa usyyenus

un.uudp.odp.
pecypchbl

PaLII/IOHaJ'IBHLIG BBIPAKCHHA.

OcHOBHOE CBOMCTBO ApOOH.
Coxkparnienue 1po0eit.

[Ipumenenne OCHOBHOTO
CBOICTBA ApOOH.

CrnoxeHue u BBIYUTaHUE Apodel ¢
OJINHAKOBBIMU 3HAMEHATEIISIMU.

Pemenne npumepoB Ha cioKeHUE
U BbIUUTAHUE Jpo0ei ¢
OJINHAKOBBIMU 3HAMEHATEISIMU

CrnoxeHue U BBIYUTaHUE Apo0el ¢
pa3HBIMHU 3HAMEHATEIISIMHU.
Pemenue 3amau Ha CI0KEHUE U
BBIUATaHUE JPOOEH ¢ pa3HBIMH
3HaMEHATCIISIMH

CrnosxeHre U BhIUUTAaHUE APOOei ¢
pa3HBIMH 3HAMEHATEIISIMU.

[IpeobpazoBanue parmoHaIbHBIX
BBIPAKCHUN.

10

CTapTOBaﬂ AHArHoCTHuKa.




11

YMHoxkeHue npobeii. Bo3senenue
JpOOU B CTETICHb.

12 Jenenue apobeit.

13 [IpeobpazoBanue parmoHaIbHBIX
BBIPKCHUN.

14 JleiicTBus ¢ airedpanyecKuMu
IpoOsMHU.

15 JleiicTBus ¢ anredpanyecKuMu
JTPOOSMH.

16 @yHKIUSA Yy = K/X U ee rpaduk.

17 CpoiicTBa pyHKIMH Yy = K/X.

8 Ypoxk 060011eHUS 1 )
CUCTEMATH3allM1 3HAHUH.
KonTpoasHas padora Nel no

19 Teme «IIpeodpa3oBanue
PAlHOHATBHBIX BbIPAKEHMIA.
DYyHKIUA Y = K/X».

20 Pauunonanbnbie yncna.

21 WppanuonanbHele yucia.
KBagpaTtHbie KOpHH.

22 Apubdmerndyeckuil KBaJipaTHbIN
KOpPEHb.

23 VpaBHeHue x? = a

o4 Haxoxnenue npubImKeHHbIX

3HAYCHUH KBaApaTHOI'O KOPHA.




25

26

27
28

29

30

31

32

33

34

35

36

Oynkims y=\x u ee rpaduk.
KBanpartssblil kopeHb 13
MPOU3BEACHHUS.

KBaapaTHsliif kopeHb U3 ApooH.
KBanpatHblil KOpEHb U3 CTETIECHHU.

[IpumeHeHue cBOMCTB
KBaJpaTHOr'O KOPHS IPH
BBIYHCIICHUSX.

Ypox 0600111eHUS U
cUCTEMaTHU3alluy 3HAaHUMN

KonTpoasHas padora Ne 2 o
Teme «CBolcTBA
apupMeTHYeCcKoro
KBQ/IPATHOT0 KOPHSD»
BriHeceHrne MHOXKHTES U3-T10]T
3HAKa KOPHSL.

Brecenre MHOXKUTEIS IO/ 3HAK
KOPHSI.

OcBOOOXKIEHHE OT
HUPPAMOHATBHOCTH B
3HAMEHaTele.

[IpeoOpazoBaHue BhIpaKEHUH,
CoJIepIKalIiX KBaJIpaTHbIE KOPHHU.
[IpeoOpazoBaHue BBIpAKEHUHH,
coJiepKaIlnX KBaJIpaTHBIC KOPHH.




VYrpouieHue uppaoOHaIbHBIX

37 .
BBIPaKEHUH.

38 Ypoxk 060011eHus U
CUCTEMATH3allM1 3HaHUH.
KountposabsHas padora Ne 3 mo

39 Teme «IIpeodpa3oBanue
BbIPa:KeHHUI, COAepPKALIHUX
KBaJIpaTHbIe KOPHW.
Onpenenenue KBaapaTHOTO

40 ypaBHeHus. HenomHbie
KBa/IpaTHbIE YPaBHEHUS.

41 Pemenne kBapaTHBIX ypaBHEHUI
BBI/IEJIEHUEM KBaJipaTa JIBy4JICHA.

4 dopmyiia KOpHEN KBaJAPATHOTO
ypaBHEHUS.

13 Pemienune kBaapaTHbIX ypaBHEHUN
o ¢opmyie.

44 Pemenue kBaapaTHBIX ypaBHEHUM

45 Pemenne 3ana4 ¢ noMompro
KBaJPATHBIX YPABHEHUH.

46 Pemenne 3ana4 ¢ noMoIbro
KBaJPATHBIX YPaBHEHUH.

47 Teopema Buera.

O06o00maromuii ypok 1o Teme

48 «KBaznpaTHble ypaBHEHUS U €r0

KOPHM.



KontpoabHnas padora Ne4 no

49 Teme «Pemienne KBagpaTHbIX
YPaBHEHHID»

50 KBagpaTHblil TpEXWIEH U €ro
KOPHHU.

51 Pa3znoxxenue kBagpaTHOTO
TPEXWICHA HA MHOXKUTEIIU.

5 Pemenue n1poOHO-palinoHaNbHBIX
YPaBHECHUU.

53 Pemenne npoOHO-paIinoHaIbHbIX
YPaBHECHUU.

Pemenne 3a1a4 ¢ noMOLIbIO

54 JTPOOHO-PAIIMOHATIBHBIX
YPaBHEHMM.

Pemenne 3ana4 ¢ noMomero

55 JTPOOHO-PAIIMOHAIBHBIX
YPaBHEHHUU.

56 YpaBHeHuUE C 1ByMs
NEPEMEHHBIMU U €T0 TpaduK.
HccnenoBanue cucreM IByX

57 JIMHEWHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMH.

58 ['paduueckuii ciocob peueHus
CHUCTEM YPaBHECHHMM.

50 AnreOpanueckuii cnocod

peUICHUA CUCTCM ypaBHeHHﬁ.



60

61

62

63
64

65

66

67

Pemenune 3agau.

O06o0marmui ypokK 1Mo Teme
«JIpobHO-parnoHaIbHbIE
ypaBHEHUsI. Y paBHEHUS C AByMS
NEPEMEHHBIMU U UX CUCTEMBI».
Kontpoabnas padora NeS mo
TeMe «/[poOHO-panMoHAIbHBIE
ypaBHeHHsA. YPaBHEHHS €
ABYMS IIePEMEHHBIMH U M X
CHCTEMBI».

HucnoBble HEPABEHCTBA.
CBoliCcTBa YUCIIOBBIX HEPABEHCTB.
[IprMeHneHune CBOMCTB YUCIOBBIX
HEPaBEHCTB.

CrnoxeHre U yMHOXKEHHE
YUCJIOBBIX HEPABEHCTB.
JloKa3aTenbCTBO YUCIOBBIX
HEPaBEHCTB.

68

[TorpemHOCTh U TOUHOCTH
pUOTHKEHUS

69

70

[ToBTOpUTETHEHO-0000IAIOIIINI
ypok 1o Teme «CBoiicTBa
YHCIIOBBIX HEPABCHCTB.

KontpoabHnas padora Ne6 no
TeMe «CBOMCTBA YHCJIOBBIX
HEPABEHCTB»



[Tepeceuenue u oObeTMHEHUE

71
MHOYECTB

72 YucnoBsle MPOMEXKYTKH.

7 ['eomeTpuyeckas UHTEpIIpETAIIUS
YUCJIOBBIX MTPOMEKYTKOB.

4 Pemenne HepaBeHCTB ¢ OAHOM
MIEPEMEHHOM.

75 CBolicTBa paBHOCWJIBHBIX
HEPABEHCTB.

26 Pemiennie HepaBeHCTB Buaa ax>b
pu a<0

- Pemiennie HepaBeHCTB Buaa ax<b
npu a<0

78 Pemienune cucrem HEpaBEeHCTB C
OJIHOM NIEPEMEHHOM.

19 CucTembl JINHEWHBIX HEPABEHCTB
C OJIHOM ITEPEMEHHOM.

20 CucTembl INHEVHBIX HEPABEHCTB
C OJTHOW NIEPEMEHHOM.
KontpoabHnas padora Ne7 mo

81 TeMme «PelieHue HEpaBeHCTB C
O/THOH TepeMeHHOI».

22 Oynkuus. O61acTh OnpeaeIeHus
¥ MHO>KECTBO 3HAYCHUH (PYHKITUU

83 CaoiicTBa QpyHKIUHU



84 CaoiicTBa nMuHEHON (pyHKIIMU

85 CgoiicTBa pyHkIuu y=k/x wuy=
Vx

86 Ypoxk 060011eHus 1
CUCTEMATH3allM1 3HaHUH.

87 KontposbHas padora Ne8 no
TeMe «DyHKIUW.

28 OrnpeneneHue CTENEH! ¢ UEIbIM
OTPHULATENBHBIM NTOKA3aTEIIEM.

%9 CBOICTBA CTEIEHH C LIEIBIM
MIOKa3aTeseM.

90 CBOICTBA CTEIEHH C LIEIBIM
MOKa3aTeseM.

91 CranpapTHbIN BUJ YUCIIA.

92 CrangapTHBIN BUJ 4uCia.

93 Ypok 06001IeHNS 1
CHUCTEMATHU3alUU 3HAaHUH.
KonTtpoabnas padora Ne 9 mo

94 TeMe «CTeneHn ¢ HeJbIM
NoKa3zareJiem».

95 PanmonanbHbIe 1poOH.

96 [IpeobpazoBanue paroHaIbHBIX

npoobei



KBagparHslie KOpHU 1
97 KBaJpaTHbIC ypaBHEHHUs. Pemenue 1
KBaJIpaTHBIX YPaBHCHUMU.

Pemenue 3amay ¢ noMoOIILEIO
98 COCTaBJICHUS KBaJIPATHBIX 1
YpPaBHEHUI HA JIBUKECHUE

99 HpOME)KyTO‘{Haﬂ arrecranus.

KonTtpoabnas padora.

Pemenue 3a1au ¢ momMoIuso
COCTaBJIEHUS JPOOHO-

100 palMOHAIBHBIX YPAaBHEHUM HA 1
JBUKEHUE 110 BOJIE U Ha
COBMECTHYIO paloTy.

HepasencrBa ¢ ogHou
101 nepemeHHOU. CucreMbl 1
HEPABEHCTB C OJIHOW NEPEMEHHOM.

CreneHsn ¢ 1IeJIbIM IT0Ka3aTelIeM U
102 e€ cBoricTtBa. Pemenue 3aganuin 1
3 OI'D

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 10



9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢poBbIe
n/n Tewa ypoka Bcero Konrpoabhvie  Ipaxtirieckie flliiy‘leﬂl/lﬂ (I)lﬁ[()l;l:)mBaTeanme
padoThI padoThI pecypesI
PannonaneHbie yncna,
1 HMpPpALMOHATIbHBIE YHCIIa, KOHEYHBIE 1
1 OECKOHEUHBIE ICCATUIHBIC ApOoOU
MHOXECTBO IEHCTBUTEIIBHBIX
2 YHCelT;, ICUCTBUTEIILHBIC YHCIa KaK 1
OEeCKOHEYHBIE AECSITHYHBIC POOH
B3anMHO o1HO3HaYHOE
COOTBETCTBHE MEXKIY MHOKECTBOM
3 NEUCTBUTENILHBIX YUCET U 1
MHO>KE€CTBOM TOYEK KOOPAMHATHOM
psAMOI
CpaBHEHHE IEMUCTBUTEIIBHBIX YUCEIT,
4 apupMETHIECKUE JEHCTBUS C 1
NeCTBUTENbHBIMH YUCIIaAMU
5 [TpubnmxEnHOE 3HAYCHNE |
BEJIMYUHBI, TOUHOCTb MPUOINKEHUS
OxpyrieHue uncen 1
7 OkpyrieHue yucen 1
g [Ipukuaka u olleHKa pe3yJIbTaTOB |
BBIYUCIICHUM
9 [Ipukuaka 1 oreHKa pe3yabTaToB |

BBIYUCIIEHUN



JIuneniHoe ypaBHeHue. Pemenne

10 ABHEHMM, CBOJALLUXCS K bubmmorex LOK
yp . ? U https://m.edsoo.ru/7f43bf66
JINHEWHBIM
JIunenHoe ypaBHeHue. Pemenue
11 YPaBHEHUH, CBOAAIINXCS K
JINHEVHBIM
KBagparnoe ypaBaenue. Pemienue
12 aBIfeHI/Iﬁ Cyl})() SIIUXCS K bubmmorexa [TOK
P > CBOIH https:/m.edsoo.ru/743¢542
KBaJPaTHBIM
KBanpatHoe ypaBHeHue. Pemienue
13 ABHEHUM, CBOJISIIIIUXCS K Bubmmorexa [IOK
P > CROMUIHL https://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
but6mmoreka [{OK
14 bukBanpaTHble ypaBHEHUs
https://m.edsoo.ru/7f43c¢3d0
15 bukBangpaTHbie ypaBHEHHUS bubmmorexa TIOK
AP P https://m.edsoo.ru/7f43¢3d0
IIpuMeps! penieHust ypaBHEHUN
16 TPETbEN U YETBEPTOU CTEIIEHEN
pa3iIoKEeHUEM Ha MHOKUTEH
IIpuMepsl penieHus: ypaBHEHUN
17 TPEThEU U YETBEPTOM CTEMECHEHN
pa3oKeHUEM Ha MHOKHUTENN
18 Pemenne npoOHO-paliOHANIBHBIX bubnmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-panMoHaIbHBIX bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcToBBIX 3a7a4

anre6panquKHM METOAOM



21

22

23

24

25

Pemrenne TekCcTOBEIX 3a/1a4
anre0panvdecKuM METOI0M
Pertenne TekcTOBBIX 3a1a4

anreOpandeckuM METOI0M

KonTponbnas pabota mo teme
"YpaBHeHHs C OTHOM MepeMeHHOH'

'
VYpaBHEHHE ¢ ABYMS [IEPEMEHHBIMU
U ero rpaduk

YpaBHEHHE ¢ ABYMS IEPEMEHHBIMU

u ero rpapuk

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

27

28

29

30

31

Cucrema IByX JIMHEMHBIX
ypaBHEHUH C IBYMs IEPEMEHHBIMU
U €€ pelIeHue

CucreMa IByX JTMHEUHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
U €€ pericHne

Cucrema 1ByX JTUHEHHBIX
YpaBHEHUI C IByMs IEpEeMEHHBIMHU
U €€ peneHne

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHIA C IBYMsI IEPEeMEHHBIMHU
U €€ peuiecHue

Pemrenue cucreM IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, &
JIpYyroe — BTOPOH CTENEHU
Pemenue cuctem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEHHOE, a
JIpyroe — BTOPOU CTENIEHU

bubmmoreka [JOK
https://m.edsoo.ru/7f43d23a

but6mmoreka [JOK
https://m.edsoo.ru/7f43d55a




Pemenne cucreM IByX ypaBHEHHUH,

32 OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENIEHU
Pemrenue cucreM nByX ypaBHEHUH,
33 OJIHO M3 KOTOPBIX JIMHEWHOE, a
IpYyroe — BTOPOH CTENIEHU
I'padmyeckas nHTEpIIpETALIUS
34 CUCTEMBI YpaBHEHUI C IByMs
MepeEMEHHBIMU
35 Pemennie TekCTOBBIX 3a7a4
anreOpandeckuM crocoOom
36 Pemennie TekCTOBBIX 3a7a4
anredpanvecKuM crocooom
37 Konrtponsnas padora o Teme
"CucreMbl ypaBHEeHHI"
18 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX bubnmoreka [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 Jlunelinble HEPABEHCTBA C OJTHOM bubnmnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiiHble HEPABEHCTBA C OHOM bu6muoreka [IOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
4 JIuHeliHble HEpABEHCTBA C OJJHOM bubnmoreka [JOK
[IEPEMEHHON U UX PEILICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEHHBIX HEPABEHCTB C

OJIHOM NIEPEMEHHOM U UX PELICHHE




CucremMbl TMHEMHBIX HEPABEHCTB C

44 OJIHOV MEPEMEHHON U UX PEIICHUE
45 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX bu6mmoreka [IOK
peuieHue https://m.edsoo.ru/7f43b21e
43 KBagparHble HepaBEeHCTBA U UX bubnuoreka [IOK
pewenue https://m.edsoo.ru/7f43b5a2
49 KBagparHble HEpaBeHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
I'paduueckas naTEpIpETaLIUA
51 Hle)pg)BeHCTB u CI/ICTSMpHep.:BeHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas uHTEpIIpETALIUSL
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 Konrtponbnas pabora no teme
"HepaBencTna"
54 KBanpaTtuunas ¢pynkuus, e€ rpadux bu6mmorexa [JOK
Y CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBagparuunas ¢ynkuus, e€ rpagux bubnuoreka [IOK
U CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkius, e€ rpadux bubnmoreka [JOK

U CBOMCTBA

https://m.edsoo.ru/7f4399b4




57

58

59

60

[Tapabomna, KOOpAUHATHI BEPIIUHbI
napadoIIbl, 0Ch CHMMETPHH
napaboJIbI

[Tapabosa, KOOpAUHATHI BEPILIUHBI
napaloJibl, OCb CHMMETPUU
napaboJTbl

[Tapabona, KOOpJHMHATHI BEPILIUHEI
napaboIIbl, 0Cb CHMMETPHH
napaboIIbl

[MTapabosa, KOOPIMHATHI BEPIIUHEI
napaboIibl, 0Ch CHMMETPHH
napaboJTb

bubmuorexa [JOK
https://m.edsoo.ru/7f439eb4

bubnuoreka [JOK
https://m.edsoo.ru/7f43a03a

bubmuoreka [JOK
https://m.edsoo.ru/7f43alac

but6mmoreka [{JOK
https://m.edsoo.ru/7f43a31e

61

62

[Tapabomna, KOOpJMHATHI BEPILINHEI
napaboiibl, 0Cb CUMMETPUH
napaboIIbl

[Tapabosa, KOOpAUHATHI BEPILIUHBI

mapaboJIbl, OCb CHMMETPHUH
napadoJIbI

but6mmoreka [{OK
https://m.edsoo.ru/7f43a526

63

64

65

66

67

I'padpuxu pynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduxu pynkimit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X]
I'paduku dynxomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X]
I'paduku pynkuumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu pynkmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|




I'paduxu pynkmmii: y = kx, y =kx +

68
b, y=k/x, y=x°, y=vX, y=[x|

60 KonrtponbHas pabora o Teme bu6nuoreka [IOK
"®yHkun" https://m.edsoo.ru/7f43ab84

70 ITonsiTne yucmoBoit but6mmoreka [{IOK
IOCJICAOBATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3aaHue 1ocae10BaTeIbHOCTH

71 eKyppeHTHOH (opMyIIoil u bubmmorexa LOK
PEKYPP . pMYy https://m.edsoo.ru/7f43ebda
(dhopMyIoii n-ro uiaeHa

7 Apudmernueckas u bubmmoreka [IOK
reoMeTpuYecKas Iporpeccun https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bu6nuoreka IIOK
reoOMeTpUYECKas IIPOrPECCUN https://m.edsoo.ru/7f43f3b4
®opmyJibl N-TO WiIeHa

74 apu(pMeTHIECKON U bubmuoreka [IOK
F€OMETPUUYECKON MTPOrPECCUi, https://m.edsoo.ru/7t43f58a
CYMMBI IIEPBBIX N YICHOB
®opmyJibl N-TO WiIeHa

75 apupMETHIECKON 1 bubnuotexa [JOK
reOMETPUUYECKOM IPOTrPeCcCUid, https://m.edsoo.ru/7f43ef2¢c
CYMMBI NIEPBBIX N YICHOB
@opmyJibl N-TO WICHa

76 apupMETHIECKON 1 bubnuotexa [JOK
reOMETPUYECKON IIPOrPECCUi, https://m.edsoo.ru/7f43f0c6
CYMMBI MEPBBIX N YICHOB

77 ®opMyJIbl N-To YieHa Bbu6mmorexa [IOK

apupMETHIECKON 1

https://m.edsoo.ru/7f43f72e




78

79

80

81

82

83

84

85

r€OMETPUYECKON MTPOTPECCUN,
CYMMBI IIEPBBIX N YWICHOB

@opMyIIbl N-TO 4IeHa
apudmeTnyecKoi u
F€OMETPUYECKON MTPOTPECCUN,
CYMMBI IIEPBBIX N YWICHOB

N3006pakeHne 4IeHoB
apru(pMETHIECKON U
T€OMETPUYECKON ITPOrPECCUit
TOYKaMU Ha KOOPJAUHATHON
IJIOCKOCTH

N300pakeHne 4IeHOB
apu(pMeTHIECKON U
Tr€OMETPUYECKON ITPOTPECCUI
TOYKAMH Ha KOOPJAWHATHOU
IJIOCKOCTH

JIMHEeNHBIN U DKCIIOHEHIINAIbLHBIN

poct

CnokHble TPOLIEHTBI

Cno’kHbIe TPOLIEHTHI

KontponsHas pabora o Teme

"YucioBbIe TTOCIEI0BATEIHLHOCTH"

[ToBTOpeHue, 06001IeHNE U

CHCTEMAaTH3allKs 3HAHMH. 3aIHCh,

CpaBHCHHC, I[eﬁCTBHH C
,Z[GI\/JICTBI/ITQJIBHBIMI/I quciiaMu,
qucjoBasd npsamas

bubmuoreka [JOK
https://m.edsoo.ru/7f43f8a0

but6mmoreka [JOK
https://m.edsoo.ru/7f43feOe

bubmuoreka [JOK
https://m.edsoo.ru/7f4401a6

bubmuoreka [JOK
https://m.edsoo.ru/7f4404f8




86

87

88

89

[ToBTOpeHue, 0600IICHNE U
CHCTEMaTH3allus 3HAHWH.
[IporeHThI, OTHOLICHHUS, TIPOTIOPIIUU

[ToBTOpeHme, 06001IEeHNE 1
CHUCTEMAaTH3aIns 3HAaHUH.
OxpyriieHne, NpuOIIKEeHUE, OIICHKA

[ToBTOpeHue, 060061IeHNE U
cHCTeMaTHu3alus 3HaHui. Pelienme
TEKCTOBBIX 3a/1a4 apU(PMETUICCKUM
CII0cO00M

[ToBTOpeHue, 060061IeHNE U
cHCTeMaTH3alus 3HaHui. Penenne
TEKCTOBBIX 3a7a4 apuPMETUUECKUM
crmocodom

but6mmoreka [JOK
https://m.edsoo.ru/7f443b12

bubmuoreka [JOK
https://m.edsoo.ru/7f443cd4

90

91

92

93

[ToBTOpeHnue, 06001eHNE 1
cucTeMaTu3anus 3HaHul. Pelrenue
TEKCTOBBIX 3a7a4 apuPMETUUECKUM
crmocodom

[ToBTOpEeHME, 0600IIEHNE U
CHCTEMaTH3allusl 3HAHWH.
[IpeoOpazoBanue anredpandecKux
BBIPQKCHUH, TOMYyCTUMbIC 3HAUCHHUSI

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTH3alus 3HaHHUH.
[IpeoGpazoBanue anredpandecKux
BBIPAXKECHUH, IOMyCTUMBIE 3HAYCHHS

[ToBTOpEeHME, 0000IIEHNE U
cHUCTEMAaTH3aIMs 3HAHUH.

bubmuoreka [JOK
https://m.edsoo.ru/7f443fea

bubmuoreka [JOK
https://m.edsoo.ru/7f4441ca

but6mmoreka [{JOK
https://m.edsoo.ru/7f444364

bubmuoreka [JOK
https://m.edsoo.ru/7f444612




[IpeobpazoBanue anredpanyecKux
BBIPQKCHUH, JIOMyCTUMbBIC 3HAUCHHSI
[ToBTOpeHue, 06001IeHNE U
CUCTeMaTu3alus 3HaHUM.

bubmuoreka [JOK

o4 [Ipeo6pa3oBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIpAKEHUH, IOMTYCTUMBIC 3HAUCHHUS
[ToBTOpeHue, 060061IeHNE U

05 cucremaTusanus 3HaHui. OyHKuuu: bu6muoteka [IOK
MOCTPOEHHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
[ToBTOpeHue, 060061IeHNE U

96 cucremaTusanus 3HaHui. OyHKuuu: bubnmnorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f444f44
byHKIMIA
[ToBTOpeHnue, 06001eHNE 1

97 cucremarusanus 3HaHui. OyHKIMH: bubnmnorexa [JOK
IOCTPOEHHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f44516a
byHKIMIA
[ToBTOpEeHME, 0600IIEHNE U

08 cucremarusanus 3HaHui. OyHKIMH: bubnmnorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIUH
[ToBTOpEeHME, 0000IIEHNE U

99 CUCTEMaTU3aLUs 3HAHUM. bu6muoreka [{IOK
I'pacdmueckoe penienre ypaBHeHU https://m.edsoo.ru/7f445516
U UX CUCTEM

100 [ToBTOpEeHME, 0000IIEHNE U

cHCTeMaTH3alus 3HaHUH.




I'padmaeckoe penieHne ypaBHEeHUH
U HX CUCTEM

101 Htoroasi KOHTpOJIbHAsA paboTa 1

102 O0001IeHrEe ¥ cCUCTEMAaTU3AIIUI |
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET
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